Endothelins belong to the assortment of mast cell-derived and mast cell-bound cytokines.
Local accumulation of endothelins (ETs) as cytokine-like factors via autocrine/paracrine mechanisms seems to represent an important aspect of their pathophysiological action. This assumption prompted us to investigate mast cells as a possible source of these peptides. With the use of a combination of high-performance liquid chromatography and a radioimmunoassay specific for endothelin-1 (ET-1), 3-week-old cultures of primary murine bone marrow mast cells (BMMC) as well as various mast cell lines were shown to contain and secrete immunoreactive ET-1. The amounts of this peptide were constitutively high in cellular extracts of BMMC, while there was considerable variation in the basal cellular content among mast cell lines, ranging from high (C57) to undetectable (RBL) levels. Treatment of the cells with the combination of phorbol myristate acetate (PMA) and A23187 for 5 h led to induction of ET-1 production in all cases tested. In contrast to the rapid stimulation by PMA/A23187 of histamine release from BMMC or C57 cells, however, no ET-1 secretory response was noted as early as 30 min after this combined treatment. Moreover, stimulation of mast cells with crosslinked IgE for 30 min or 5 h did not affect ET-1 secretion, suggesting that mast cell ET-1 release is not directly related to mast cell degranulation. After exposure of the cells to crosslinked IgE for 20 h, however, there was a distinct increase in immunoreactive ET-1 in the medium, to approximate 10 times the basal level. Polymerase chain reaction (PCR) analysis of mRNA expression in mast cells revealed that the amount of ET-1 PCR product, which is low or undetectable under nonstimulated conditions, is enhanceable by both PMA/A23187 and crosslinked IgE. The IgE-mediated induction kinetics for ET-1 mRNA parallel the kinetics obtained with PMA/A23187, albeit at somewhat lower levels. With the use of fluorescent ligand binding/flow cytometry as a screening method and a radioreceptor assay as the confirming method, mast cells were found to express a single class of high affinity ET receptors with distinct selectivity for ET-1 and a pharmacological profile resembling that of the ETA type ET receptor. Stimulation of mast cell ET-1 receptors did not provoke histamine release, nor did it result in a mitogenic response of BMMC. In conclusion, mast cells synthesize and secrete ET-1 and have ET receptors, suggesting that ET-1 may participate in mediating mast cell-related long-term changes in the microenvironment, e.g., in smooth muscle tone or the proliferation rate of fibroblasts.